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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
metal film for forming an inner conductive film of a laminated ceramic 
electronic component, which is satisfactorily peeled from a supporting 
substrate employed for forming the metal film. 
SOLUTION: The method for manufacturing the objective metal film 
comprises forming the first metal layer 2 on the support substrate 1 of 
which the surface is composed of an organic material, by applying 
vacuum deposition, and forming the second metal layer 4 on the first 
metal layer 2, by applying electroless plating. At this time, the method 
satisfies the expression of d<-2.08 x 10-7T3+1.01 x 10-3T2-1.68T+959, 
for the relationship between a temperature T (K) of an vaporizing source 
during vapor deposition for forming the first metal layer 2, and thickness 
d (nm) converted from vaporized quantity. 
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^n^nXe^e front face of said suppose is 
approach containing at least one sort chosen from the group which consists of silicone, a long-oha n alkyl 
Smer Refine 8 alkyd resin, and a fluorine compound of a metal „ 
?C aim 31 It is the manufacture approach of a metal membrane according to claim 1 or 2 by which patterning 
ca r Td ouX forming said 1st mil layer through a mask in said vacuum ^fZt'ZtL^r. T of 
[Claim 4] The manufacture approach of a metal membrane acoordmg to claim 1 to 3 that the temperature 

manufacture approach'containing at least one sort of metals chosen from 
Sh££ SEJ — TpXdium. iron, gold, manganese, copper, tin. silver, lead. zinc. cadm,um. a gallium, an 
indium, a thallium, and aluminum of a metal membrane according to claim 4 t<!mD erature T of 

[Claim 6] The manufacture approach of a metal membrane according to claim 1 to 3 that the temperature T 

P;tir7rs^7srmeUltya?° K th°e manufacture approach containing at least one sort of metals chosen from 
Eh^oul win *£S2TJ£.*. ai'ver. lead. zinc, cadmium, a gallium, an indium, a thallium, and aluminum 

-mbrana according to Cairn , to 7 that the thickness reduced 

Sim ^JZl^Z^Zl^ is the manufacture approach of a ™ta, membrane according to 
SSTl to 9 enforced using the nonelectrolytic plating bath which contains copper or nickel as a principal 

[STin-he manufacture approach of a metal membrane according to claim 1 to 10 further equipped with the 
pe motion pUtTng process whk* carries out permutation plating of the front face at least by the matter used 
a thec^Xt of nonelectrolytic plating of said 1st metal layer before said nonelectric plate* process. 

acLrdence^rfhe specie Werface between two or more ceramic layers by which the laminatog was I earned 
o^ and said ceramic layer, and said inner conductor film is giyen by the metal membrane according to claim 13. 
[cfaim 15] TurnS ceramic electronic parts according to claim 14 whose laminating ceramic electronic parts 

ST5. ^^mr^ntsTb^ined by the manufacture approach according to Cairn 1 to 1 1. 

1^XZ££ZS£Z of laminaong ceramic electronic parts equipped with the P~~£» 
P?^ces the complex which consists of said metal membrane and said ceramic green sheet by fabneetmg a 

h»p://www4.ipdl.ncipi.gojp/c^ 2005/11/29 
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ceramic green sheet cn said support base sc that a metal membrane according to claim 16 may be covered the 
process which produces a raw layered product by carrying out the lam.nat.ng of saui two or more complex, the 
process which exfoliates said support base from each aforementioned complex, and the process wh.ch 

calcinates said raw layered product. ^w.r-h 
[Claim 1 8] The manufacture approach of laminating ceramic electron.c parts equ.pped w.th the process wh.ch 
prepares a ceramic green sheet, the process which produces the complex which cons.sts of sa.d metal 
membrane and said ceramic green sheet by imprinting a metal membrane accord.ng to cla.m 1 fron- , sajd 
support base to said ceramic green sheet, the process which produces a raw layered product by carry.ng out the 
laminating of said two or more complex, and the process which calcinates said raw layered product. 
[Claim 19] Laminating ceramic electronic parts obtained by the manufacture approach accord.ng to cla.m 17 or 
18. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[So ] of the Invention] This invention relates to the manufacture approach of a metal membrane of having been 
plating, and laminating ceramic electronic parts are equipped especially. 

rWrirtion of the Prior Art] For example, laminating ceramic electronic parts like a stacked type ceramic 

* nducZ paite is printed and it can ba burnad. vacuum deposition, or sputtenng. or tba wet galvan.z.ng 
r00W] d T^%~ a ap n p e rcacb of tba inner conductor flm by tba (attar tbin film coating tacbnoiogv. i.e.. tba 

b^ff^^ 

™S! lay* is formed on *. 1 st metaHayer. and tba matbod of manufacturing tba matal mambrana wb.cb bas 
predetermined thickness by it is indicated. 

[ProbLm(s) to be Solved by the Invention] However, there are the following problems by the manufacture 
approach of the conventional metal membrane mentioned above. t u_, rma i Hama a e and 

fo006l (1) Generally by vacuum evaporationo. the front face of an organic film receives a thermal damage and 

tht» thickness of 0 1 micrometers or more by vacuum evaporationo especially. 

[OW On the other hand, in order to be used as inner conductor film of laminating ceram.c electronic parts^the 

!SL=:m^rmt^ 

Zand a maS mambrana. In 0.5 micromatars or lass, tbis inclination bas tba remarkable tb.ckness of an 
D»MO ZtZZZSZLm* in tbickness of 0., micromatars or mora by tba vacuum system tbin ,1m 
»X^m^^ 

,,^H «t the time of the 1st metal stratification by the vacuum system thin film forming method, the thickness of 
he 6 met m^newhlch adheres to a mask for every pattern formation is ^^^~^ FOr 
this reason un-arranging [ that the frequency of washing of a mask performed I in order to prevent the fault or 
toZ^Z^L*** by the gap from the initial dimension of ^or-tion of the m ask by the 
internal stress of the adhering metal membrane or the dimension of mask opening etc. and tne van °^ a ;' tS 
Educed by exfoliation of a metal membrane, and exchange is high, or the i life i of ] an e S . 

[0011] (4) Since the thickness of the 1st metal layer is 0.1 m.crometers or more, if the thickness as the whole 

. . 2005/11/29 
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tends to form a metal membrane 0.5 micrometers or less, the rate of the 1st metal ^^^T^^jSi 
20% or more of the whole metal membrane. Since the 2nd metal layer formed by nonelectric plating originally 
needs and the target metal is contained in this 2nd metal layer, if the rate of the 1st metal layer becomes large, 
the rate of the 2nd metal layer will become small and it will be hard coming to demonstrate the engine 
performance for which a metal membrane is asked. 

[0012] (5) Although the 1st metal layer needs to have catalyst ability to the nonelectrolytic plating for forming 
the 2nd metal layer, since the amount of substance required for formation of the 1 st metal layer with the as 
thick therefore thickness of the 1st metal layer as 0.1 micrometers or more increases, the rise of cost will be 
caused if noble metals, such as high palladium of catalyst ability, are used in the 1 st metal layer. 
[0013] Then the purpose of this invention solves a problem which was mentioned above namely, has the good 
detachability from a support base. When productivity's being excellent and a mask are used, washing or the 
exchange frequency of a mask can be reduced. Nonelectrolytic plating can be performed by making the high 
noble metals of catalyst ability into a catalyst, holding down that the rate of a desired metal is high, and 
ingredient cost. By it It is offering the metal membrane obtained by the manufacture approach of a metal 
membrane the conditions good membraneous quality's being obtained being satisfied, and this manufacture 

[0014] Other purposes of this invention are offering the manufacture approach of laminating ceramic electronic 
parts equipped with the metal membrane manufactured with the application of the manufacture approach of a 
metal membrane which was mentioned above, and laminating ceramic electronic parts. 

[Means for Solving the Problem] This invention applies vacuum deposition on the support base with which a 
front face consists of the organic substance. Nonelectrolytic plating is applied on the vacuum evaporationo 
process which forms the 1 st metal layer, and the 1 st metal layer. It is first turned to the manufacture approach 
of a metal membrane equipped with a nonelectrolytic plating process which forms the 2nd metal layer, and in 
order to solve the technical technical problem mentioned above, it is characterized by having the following 

[001^That n is! in the vacuum evaporationo process mentioned above, temperature [ of the evaporation source 
at the time of vacuum evaporationo ] T (K) and relation with thickness reduced property [ of the amount of 
vacuum evaporationo ] d (nm) are characterized by fulfilling the conditions expressed with the formula of d< 
2.08x1 0-7 T3+1 .01 X10-3T2-1 .68T+959. 

[0017] As for the organic substance which constitutes the front face of the support base mentioned above, it is 
desirable that at least one sort chosen from the group which consists of silicone, a long-chain alkyl polymer, 
polyolefine. alkyd resin, and a fluorine compound is included. > 
[0018] Moreover, as for the 1st metal layer, in a vacuum evaporationo process, it is desirable by being formed 
through a mask that patterning is carried out. _ i_, ee 

[0019] Moreover, as for the temperature T of an evaporation source, it is desirable that they are IboUK or less. 
In this case, as a metal which can be vapor-deposited at 1680K or less temperature, palladium, iron, gold, 
manganese copper, tin, silver, lead. zinc, cadmium, a gallium, an indium, a thallium, aluminum, or these alloys are 
mentioned. Therefore, the 1 st metal layer will contain at least one sort of these-enumerated metals. 
[0020] The temperature T of an evaporation source is 1590K or less more preferably. In this case, as a metal 
which can be easily vapor-deposited at 1590K or less temperature, copper, tin. silver, lead, zinc, cadmium, a 
gallium, an indium, a thallium, aluminum, or these alloys are mentioned. Therefore, the 1st metal layer will contain 
at least one sort of metals enumerated upwards. 

[0021] Moreover, as for the thickness reduced property d of the amount of vacuum evaporationo, it is des.rable 

that it is 40nm or less. . 

[0022] Moreover, in a vacuum evaporationo process, it is desirable that a support base is cooled. 

[0023] On the other hand, a nonelectrolytic plating process is preferably carried out using the nonelectrolyt.c 

plating bath which contains copper or nickel as a principal component. 

[0024] Moreover, the permutation plating process that the matter used as the catalyst of nonelectrolytic plating 
of the 1st metal layer permutes a front face at least before a nonelectrolytic plating process may be earned out 

[0025? This invention is turned also to the metal membrane obtained again by the manufacture approach which 

was mentioned above. . . 

[0026] Since preferably forms the inner conductor film with which laminating ceramic electronic parts are 

equipped, it is used by this metal membrane. . 
[0027] Moreover, this invention is turned also to laminating ceramic electronic parts equipped with the inner 
conductor film prolonged in accordance with the specific interface between two or more ceramic layers by which 
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the laminating was carried out, and a ceramic layer. In such laminating ceramic electronic parts, the inner 
conduTofZTs charrterized by being given by the metal 7™ b «^ 

[0028] Typically as above-mentioned laminating ceram.c electronic parts, there is a stacked type ceramic 
[O^SThis invention is turned also to the metal membrane in the condition of having I 

the manufacture approach which was mentioned above, and having been formed on the support base^Thus by 
apply^ng ^ metal membrane which has the gesta.t formed on the support base, the manufacture approach of 
the laminating ceramic electronic parts concerning this invention is enforced as follows. 
b030] The manufacture approach of the laminating ceramic electronic parts concernmg this mv entu>n B y 
abdicating a ceramic green sheet on a support base so that the metal membrane formed on the support base 
ma^be covered on the 1 st aspect of affairs It is characterized by having the process which produces the 
complex S consists of a metal membrane and a ceramic green sheet, the process which produces a raw 
ray^ed product by carrying out the laminating of two or more complex, the process wh.ch exfol.ates a support 
base from each complex, and the process which calcinates a raw layered P ro ^ 

T0031] The manufacture approach of the laminating ceram.c electron.c parts concerning th.s invention un trie 
2nd I aspect of Affairs the process which prepares a ceramic green sheet, and the metal membrane formed on 
the support bateTy imprinting from a support base to a ceramic green sheet It is charactenzed by having the 
orocess which produces the complex which consists of a metal membrane and a ceram.c green sheet, the 
process which produces a raw layered product by carrying out the laminating of two or more complex, and the 
process which calcinates a raw layered product. ln . hx/ the 

[0032] Furthermore, this invention is turned also to the laminating ceram.c electron.c parts obta.ned by the 
manufacture approach which was mentioned above. 

[Sdiment of the Invention] D^awmgl is for explaining the manufacture approach of the metal membrane by 1 

Kit rnufactu^ng Set metal membrane, first as shown in drawing 0 X the vacuum evaporationo 
process w^ch applies vacuum deposition and forms the 1 st metal layer 2 on the support base 1 » earned 0 t _ 
Here preferably a mask 3 is used and patterning of the 1 st metal layer 2 is earned out by form.ng the 1 st metal 

K^mtle thelhlng using resistance heating, electron beam heating, induction heating etc. as 
Smlm :Z ^performing vacuum deposition mentioned above can be used, and an ion.zed Custer beam 

^^:^:^o, base 1. that by which the front face was constituted from the organic 
substance is used For example, the support base 1 can consist of the organ.c substance such as P o| y etn y ,ene 

tereS^ consist of thingS in which the fi ' m Wh ' Ch ^ ^ f uTu %f n,c •* rtance 

was TmTd on the front face of these organic substance, or can consist of things m which the film wh.ch 

consists of the organic substance was formed on inorganic substances, such as stainless steel. 

[0037] The film which consists of the organic substance mentioned above is for making good detachabilrty of the 

support base 1 f rom a metal membrane and a ceramic green sheet, and the matter known as a re leas .agent 

from the former can be advantageously used for it as the organic substance wh.ch consftutes th.s film. More 

[pedficairrhe ^m which consists of the organic substance can consist of at least one sort chosen from the 

ToZ ^ ooZtl of silicone, a long-chain alky, polymer, po.yo.ef.ne. a.kyd resin J^™™^ 

addition when the support base 1 whole consists of the organic substance, w.thout forming in a front face the 

film which consists of the organic substance, as for this organic substance it ,s des.rab.e to be constituted 

including at least one sort of the organic substance which was enumerated I in the top. 

[0038] The gestalt of the support base 1 may have the shape of a flex.ble film, or may be tubed [ tabular / 

^39] ™Te vacuum tap^ Proofs for forming the 1 st metal layer 2. it is important that temperature 
[2?£iLS££n source'] T (K) and thickness reduced property [ of the amount o 
calculated by carrying out a monitor by the quartz-resonator th.ckness gage ] d (nm) fulfill the cond.t.ons 
expressed with the formula of d<-2.08x1 0-7 T3+1 .01x1 0-3T2-1 .68T-959. 

[004tf The upper formula was called for by the experiment mentioned later, and if the amount of vacuum 

e^plt^noincreases more than the thickness reduced property d of the range specfied by th.s 

organic substance front face of the support base 1 will receive comparafvely many thermal damages by vacuum 

evaporationo and will get worse the detachability of the metal membrane finally formed. 

W^tZover. since" it is difficult to control such thickness using a common vacuum evaporation system 

although the amount of vacuum evaporationo which fills the upper formula needs to be smaller than Inm at the 

. . . . , u 2005/11/29 
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thickness reduced property d if the temperature T of an evaporation source exceeds 1680K. as for the 
temperature T of an evaporation source, it is desirable that they are 1 680K or less manaan ^ 
[0042] As a metal which can be vapor-deposited at 1680K or less temperature, palladium, iron. gold, manganese, 
copper, tin. silver, lead. zinc, cadmium, a gallium, an indium, a thallium, aluminum, or these alloys are mentioned. 
Therefore when the metal enumerated in this way is used as an evaporation source, the 1st metal layer 2 will 
contain at least one sort of metals chosen from the group which consists of palladium, iron. gold, manganese, 
cooper tin. silver, lead. zinc, cadmium, a gallium, an indium, a thallium, and aluminum. 

[0043] Since the amount of vacuum evaporationo which will fill the upper formula if it furthermore says and the 
temperature T of an evaporation source will be 1 590K or less is enough if it controls to become smaller than 
5nm with the thickness reduced property d, a mass-production process is managed upwards, control becomes 
easier and it is more desirable than the case of 1 680K or less [ above-mentioned ] in this point. 
[0044] As a metal which can be easily vapor-deposited or less by 1590K. copper, tin. silver lead, zinc, cadmium, 
a gallium, an indium, a thallium, aluminum, or these alloys are mentioned. Therefore, when the metal enumerated 
here is used as an evaporation source, the 1st metal layer 2 will contain at least one sort of metals chosen from 
the group which consists of copper, tin, silver, lead. zinc, cadmium, a gallium, an indium, a thallium and aluminum. 
[0045] What is necessary is just a complement that the nonelectrolytic plating process which is the following 
process mentioned later is smoothly performed about the lower limit of the amount of vacuum evaporationo. 
However, when the thickness reduced property d of the amount of vacuum evaporationo is 1nm so that the 
sample 1 (refer to Table 1) in the example of an experiment mentioned later may show, in the range of the 
amount of vacuum evaporationo which can be controlled using a common vacuum evaporation system, it does 
not become a problem from sufficient plating being performed in a nonelectrolytic plating process substantially. 
[0046] Moreover, in order to reduce the rate that metals other than a desired metal occupy in the metal 
membrane which is going to raise productivity and is going to acquire it although the upper -limit. of the «n«jrt of 
vacuum evaporationo in which the temperature T of an evaporation source fills or less with 1 180K the conditions 
of a formula mentioned above exceeds 40nm with the thickness reduced property d. it is desirable to control this 
thickness reduced property d to 40nm or less. 

[0047] In order to reduce the rate of the 1st metal layer 2 as the so-called impurity .n the metal membrane 
moreover made into the purpose in order to acquire good detachability from such a thing, it turns out that it is 
effective to reduce the amount of vacuum evaporationo in the range which is convenient in the following 
nonelectrolytic plating process. 

[0048] Furthermore, in order to acquire good detachability, in a vacuum evaporationo process, .t is good to 
prevent that the support base 1 is heated. Therefore, it is desirable to carry out a vacuum evaporationo process, 

cooling the support base 1. , . 

[0049] Next, as shown in drawing 1 (2). the nonelectrolytic plating process which applies nonelectrolytic plating 
and forms the 2nd metal layer 4 on the 1 st metal layer 2 is carried out. 

[0050] It is the case where make the principal part of the obtained metal membrane and this metal membrane is 
used as inner conductor film of laminating ceramic electronic parts, and when it is possible to apply a reducing 
atmosphere in the baking process for obtaining laminating ceramic electronic parts, as for the 2nd metal layer 4. 
it is desirable for the 2nd metal layer 4 to have copper or nickel, and to constitute from points, such as 
conductivity and cost. In this case, for example, a non-electrolytic copper plating bath, a non-electrolyzed 
nickel-Lynn alloy-plating bath, a non-electrolyzed nickel-boron alloy-plating bath, etc. can be used as a 

nonelectrolytic plating bath. . , , . . ~ 

[0051] On the other hand, when it is impossible to apply a reducing atmosphere in the baking process tor 
obtaining laminating ceramic electronic parts, the 2nd metal layer 4 has silver, palladium, platinum, or these 

alloys, and is constituted. .... , , * * • j *„ 

[0052] Moreover, what was used as the alloy may be used by mixing other metallic elements by the eutecto.d to 
the various metals mentioned above. Furthermore, nonelectrolytic plating baths, such as cobalt-Lynn, cobalt 
boron, and a rhodium, are also usable besides these. 

[0053] When the metal which constitutes the 1st metal layer 2 ment.oned above has sufficient catalyst ability to 
a nonelectrolytic plating bath about this nonelectrolytic plating process, nonelectrolytic plating is directly carried 
out on the 1st metal layer 2. Various surface treatment, such as oxide film removal and cleaning, may be 

performed if needed. . . . _. . • _. 

[0054] On the other hand, when the 1st metal layer 2 does not have catalyst ability to a nonelectrolytic plating 
bath, or when inadequate, it is effective that the permutation plating process that the matter used as the 
catalyst of nonelectrolytic plating of the 1 st metal layer 2 permutes a front face at least before a nonelectrolytic 
plating process is carried out. and it is made to carry out a nonelectrolytic plating process after that. 
[0055] At this permutation plating process, making the metal which the support base 1 with which the 1st metal 
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JP.2002-371382.A [DETAILED DESCRIPTION] 5/10^ v 

laver 2 was formed is immersed in the solution of the metal which has the catalyst ability to a nonelectrolytic 
plating bath it ride to produce a substitution reaction according to the difference of ^.^nm 
potential fin the state of this immersion, and has catalyst ability in it adhere to the front face of the 1 st metal 

'[0056] As^olSn of a metal with catalyst ability, a palladium chloride, a hydrochloric-acid water solution, etc. 

roOSvTwhen using the catalyst grant approach by the substitution reaction in this permutation plating process 
Se metel which has catalys abLy requires that redox equilibrium potential should be ** than the metal wh.ch 
constitutes the 1st metaMayer 2. As a metal with catalyst ability, platinum gold. ^ 
are [ other than palladium ] usable according to the plating bath for a nonelectrolyt.c plating process. 
.0^58] By carrying out such a permutation plating process, it can become easy to owe ;^ 
temoerature T of an evaporation source more, and the selection range of the metal used s.nce the 1 st metal 
faye^Ts constlted can have good repeatability as a result, and can manufacture the good metal membrane of 

[00*59] Moreover, although sufficient reaction may not be obtained in a none.eotrolyt ^'^J^^ 
are few the amounts of vacuum evaporationo when the catalyst ab.l.ty of the meta wh^h constrtutes the 1st 
metatCr 2 ii weak If a permutation plating process which was mentioned above .s adopted .s.nce the h.gher 
metel of catalysnbility can be deposited on the front face of the 1 st metal layer 2. even if .t lessens the 
Amount <^S2m ev^ormtiono o? the 1st metal layer 2. sufficient plating can be performed in a none.ectrolyt,c 

[0060] As°shown in drawing 1 (1). in forming the 1st meta. layer 2 in a vacuum «I^IW^ is 
used and patterning of the 1 st metal layer 2 is carried out by it. Therefore, .n a nonelectrolyt.c platmg process, 
when nonelectrolytic plating is carried out. patterning as the whole metal membrane wh.ch can form .the 2nd 
metel Taye 4 only in the part in which the 1 st metal layer 2 was formed, consequent^ .s made .nto the purpose 
Ltbecomes possible. As such a mask 3. a meta. mask and various mask films can be used, for exam , e. 
[0061] In additL. as the patterning approach, not only the approach using the mask 3 ™ h ^™*™"*™f 
above but the approach using various resists, such as a photoresist, .s poss.ble. Moreover, the approac .of 
etchmg after formation of the 1 st metal layer 2 and the approach of etch.ng after format.on of the 2nd metal 

ffi ^weS more advantageous to use a mask 3 like a meta. mask in respect of the simplification of a 
orocess It is because a mask 3 can be detached and attached easily, and .t can be used repeatedly and the 
patterning 'condition is further acquired in the phase where the 1st meta. layer 2 was formed. Moreover, .t .s 
because the process of spreading, exfoliation, and washing is unnecessary rite a res.st. 
[0063] The metal membrane obtained as mentioned above is advantageously used. ,n «^ to form ' the 'nner 
conductor film of laminating ceramic electronic parts like the internal electrode for electrostat.c-capac.ty 

formation of a stacked type ceramic condenser. 

Si Drawing 2 is for explaining the 1st operation gestalt of the manufacture approach of the lam.nat.ng 
reramic electronic parts concerning this invention. 

S The metal membrane 11 obtained by the manufacture approach of the metal membrane concern.ng th.s 
nvention mentioned above is illustrated in the condition of having been formed on the support base \1 by 
d raw "n°2 (1 ). A metal membrane 1 1 is dealt with in the condition of having been formed on the support base 1 2. 

m^lS^S'MMA (2). the complex 14 which consists of a metal ^enandace^c 
green sheet 13 is produced by fabricating the ceramic green sheet 13 on the support base 12 so that a metal 

r0067] r Ne e xt TlowT^L^ (3). the raw layered product 15 is produced by carrymg out the laminating of 
wo or more complex 1 4. ir^ddifen. in drawing! (3). since the condition in the middle of the .am.nat.ng o the 
compound layered product 1 4 is shown, only the part is illustrated about the raw layered product 15 Mjeov er , 
m Tawing 2 (3). it is illustrated so that a laminating may be carried out to order from the complex 1 4 located 

KZetver. as shown in drawing 2 (3). complex 14 is in the condition of having been backed witiv the 
support base 12. in the phase until a laminating is carried out on the complex 14 by wh.ch the lam.natmg was 
carried out befo e. Therefore, whenever it carries out the laminating of each complex 14. as an arrow head 16 
shows from the support base 12 side, two or more complex 14 of each other .s stuck by pressure by do.ng a 
pressure, and exfoliating the support base 1 2 after that, as an arrow head 1 7 shows n ^ repeated 
[0069] In addition, the process which exfoliates the support base 12 may be earned out before the process 
which carries out the laminating of each complex 1 4. 
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T00701 When the raw layered product 15 is for obtaining a stacked type ceramic condenser, in a laminating 
process XmenTbetween metal membrane 11 is performed so that the internal electrode for electrostatic- 
capacS formS may be given by the metal membrane 1 1 which counters through the ceramic green sheet 1 3. 

[0071] If needed, the raw layered product 15 is cut so that the layered product chip for each l*™"fP*™ r *™ C 
electronic parts may be obtained, it carries out a cleaning process after that, and, subsequently to a bak.ng 

[0 r 072] S And tmTnating ceramic electronic parts like the stacked type ceramic condenser made into the purpose 
are completed by forming a terminal electrode etc. on the outside surface of the layerec ' ^^ ,r * 
[0073] Drawing 3 is for explaining the 2nd operation gestalt of the manufacture approach of the laminating 

ceramic electronic parts concerning this invention. . f . 

553 The f condition that the metal membrane 21 is formed on the support base 22 is shown in dj^wmgj (1) 
like what was shown in drawin g 2 (1). <j m 

T00751 Moreover the ceramic green sheet 24 fabricated on the earner film 23 is shown in djpw_ng_3 (1). 
K Thufafter the ceramic green sheet 24 fabricated on the metal membrane 21 formed on the support base 
22 and the carrier film 23 is prepared, respectively, sequential operation of the following processes » earned out. 

[0077] First, as shown in drawing 3 (2). the process which produces the complex 25 which consists of a metal 
membrane 21 and a ceramiclreen sheet 24 is carried out by imprinting a metal membrane 21 from the support 

a tt A to aS^Xl more by the detail from the support base 22 to the ceramic green 
sheet 24 by the metal membrane 21 formed on the support base 22 and the ceramic green sheet 24 backed with 
the carrier film 23 piling up. being in the condition, pressing the support base 22 and the earner film 23 in the 
direction of a lap, and exfoliating the support base 22 after that, as an arrow head 26 shows^ 
K Next, as shown in drawing 3 (3). the process which produces the raw layered I product 2 is earned out by 
carrying out the laminating of two or more complex 25. In addition, in q^wmg_3 (3), it is illustrated so tha .a 
laminating may be carried out to order from the complex 25 which a part of raw layered product 27 is illustrated, 
and is located more upwards like the case of drawing 2 (3). . n , co ... 

[0080] Moreover, complex 25 is in the condition of having been backed with the earner film 23 , the phase unt,l 
a laminating is carried out on the complex 25 by which the laminating was earned out before Therefore as a 
l eZrel Le as an arrow head 28 shows from the carrier film 23 side, after carry, ng out the lammafcng of he 
complex 25, the complex 25 of each other is stuck by pressure, is set after that and an arrow head 29 shows it. 
it reoeats exfoliating the carrier film 23 and the raw layered product 27 is produced. 

[0081]1n addtiot the process which exfoliates the carrier film 23 may be carried out before the process which 

carries out the laminating of each complex 25. . 

[0082] Thus, after the obtained raw layered product 27 is cut like the case of the 1 st operation gestalt 
mentioned above if needed and cleaning and a baking process are given laminating cer ^ c .^1°^^ 
The stacked type ceramic condenser made into the purpose are obtained by forming a terminal electrode etc 
[0083] In addition, this invention is applicable also to laminating ceramic electronic parts, such as mult.layered 
ceramic substrates other than a stacked type ceramic condenser, a laminating ceram.c inductor, and a 

She example of an experiment carried out in order to ask for the temperature T of the evaporation 
source which checks the effectiveness by this invention, and which was sake [ the evaporation source and 
mentioned above, and relation with the thickness reduced property d of the amount of vacuum evaporationo is 
explained. 

[Thfexample 1 of an experiment] In the example 1 of an experiment, the example about the manufacture 
approach of a metal membrane and the example of a comparison were earned out. respect.vely. and the 
evaluation was performed. 

[0086] 1. Samples 1-18 (Example) . ^ a 

1) The film which consists of polyethylene terephtha.ate which has a silicone mold re^ase ^ ~ J 

support base was prepared. Moreover, the metal mask which prepared opening and which 
steel with a thickness of 0.1mm was prepared for the part which should serve as an .nternal electrode for a 

stacked type ceramic condenser. wfl 

[0087] (2) With the vacuum evaporation system which applied the evaporation source set as each temperature 
which was made to stick the above-mentioned metal mask to the field in which the ^ d , 
above-mentioned support base was formed, and was shown in the evaporation source temperature of Table 1 
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r. * *^ m «nit«r «f the thickness by the quartz-resonator thickness gage, each metal shown in "the 1 st 

%222 ot^ was tport posited to opening of a metal mask, and the . st metal layer was formed so 
__tl might become each thickness s'hown in the "thickness reduced property of the amount of vacuum 
evaporationo" of Table 1. „ ,_"_».„ — •• — »* — about the indicated sample, 

T^^^Z^Cr "ri^e ,st . formed was immerse^ P^u-hlond. 
and the hydrochloric-acid water solution for 30 seconds, and palladmm was deposited on the front face of the 

[olssmX by immersing e support base in the non-elec*^ nickel- 

S«ting bath which uses a boron compound as a * ^"^E^ *^ 

fmoerature was made into 65 degrees O. and immersion time amount was set as for 150 seconds after tor ou 
s^dTlhus Changing immersion time amount, it controlled so that the thickness of the whole metal 

SS& Z^&XZZ -Seen sheet formed on the earner film J* .consists 
terepnthalate with which the silicone system mold release layer was formed was P e * >rme ^, e ^°" t °" t ;°VL 

___^£SE£SS»* powder as a principal component, and b*J- - * — 

component Hare, the adhesion force over a metal membrane of the d.rection of Sheet B ,s strong. Moreover, 

^^^tZ^ ^Z^ZZXZ- two kinds of sheets A and B is shown in 



Table 1. 



i auie i. 

T00921 2 Samples 19-26 (Example of Comparison) 

The samHupport base as a case and metal mask of samples 1-18 were prepared, respectively. 
0093] I (2) Zl ^ the vacuum evaporation system by which the evaporation source set as each temperature when 
was made fo stick the above-mentioned metal mask to the field in which the 

aXtr^^^ 
^Jfso^ 

vacuum evaporationo of Table 1 . „ „ „ — about the 

T00941 (3) next the column of the palladium permutation of Table 1 — it is u _ e +ho 

Eed sample Radium was deposited on the front face of the 1st metal layer by the same approach as the 

S f (4)Ne" bVthe same approach as the case of samples 1-18. nonelectronic plating was carried out and 

Wfg^JZXXt rate of an imprint of the metal membrane to two kinds of sheets A and B by the 
same approach as the case of samples 1-18. The result is shown in Table 1. 
[0097] 
[Table 1] 
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ro098l In Table 1 it is the example of a comparison which gave * to the sample number 
£33 As stwrl'in TaNe 1, according to the samples 1-18, it turns out that it has 

addition in the rate of an imprint to the sheet A with the weak adhes.on force with a metal membrane although 
Smiles and 2 are not 1 00% this is based on thickness dispersion at the time of vacuum evaporations 
[0100] I On the other Sand [ according to the samples 1 9-26 concerning the example of a companson, ,t turns out 

moi]^<^ T of an evaporation source and relation with the thickness reduced property d of 
Z amount Tvacuum evaporationo were plotted by making detachability (rate of an impn ntto a sh e «0.nto a 
parameter about the above samples 1-26, it turned out that an inclination as shown .n di_a_^g_4 shown. 
SIS \\n ^EA . about 99.9% or more of thing (examples 1 -1 8). the fitness of an imprmt, ,.e a rate. 
expressesl^ 7 ' in detachability, and the insufficiency [ detachability ] of an .mpnnt, i.e., a rate, expresses 
with "x" about less than 99.9% of thing (samples 1 9-26). 

formula of d<-2.08x10-7 T3+1.01x10-3T2-1 .68T+959. 

rTh! 4 L a mnl e 2 of an experiment] The stacked type ceramic condenser was manufactured in this example 2 of 
a ™ x P ^ concerning the sample 7 in the example 1 of an experiment as an 

r0?0 r 5i a Vhat islhe raw layered product equipped with two or more metal membranes and two or more ceramic 
green sheets was obteined b y c P arrying out a laminating and subsequently being stuck by pressure removing 
f carried out aTgnment of the complex of 100 sheets which consists of a ceramic green sheet obtained by 
nSSSng Se met.1 membrane which was produced in the example 1 of an experiment, and which starts a 
sample 7 at Sheet A. and a metal membrane so that a metal membrane m.ght serve as an internal electrode, 

[O n i d oi]% C e a x r t ie theTtacked type ceramic condenser was obtained by calcinating at the temperature of 1 100 
degrees C and subsequently forming a terminal electrode, after carrying out the laminating of the outer .ayer 
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which consists of a ceramic green sheet with a thickness of 500 micrometers to the both-ends side of the 

direction of a laminating of a raw layered product and cutting into a predetermined dimension in it 

[0107] Thus, each of 1000 obtained stacked type ceramic condensers did not have a crack or short [ poor ], and 

its dispersion in capacity was also as good as less than 1%. 

[0108] 

[The example 3 of an experiment] In this example 3 of an experiment, the stacked type ceramic condenser was 

manufactured using the approach of being different in the example 2 of an experiment, using the metal 

membrane concerning the sample 7 in the example 1 of an experiment as an internal electrode. 

[0109] First, on the support base with which the metal membrane concerning the sample 7 in the example 1 of 

an experiment was formed, it had the thickness of about 2 micrometers and the ceramic green sheet of the 

same presentation as the above-mentioned sheet A was fabricated with the doctor blade method. 

[01 10] Next, removing [ carried out alignment of the complex of 100 sheets which consists of a metal membrane 

and a ceramic green sheet so that a metal membrane might serve as an internal electrode, and ] a support base, 

the laminating was carried out and the raw layered product equipped with two or more metal membranes and two 

or more ceramic green sheets was obtained by subsequently being stuck by pressure. 

[0111] Next, the stacked type ceramic condenser was obtained by calcinating at the temperature of 1 1 00 

degrees C and subsequently forming a terminal electrode, after carrying out a laminating to the both-ends side 

in the direction of a laminating of a raw layered product, using a ceramic green sheet with a thickness of 500 

micrometers as an outer layer and cutting into a predetermined dimension. 

[01 12] Thus, each of 1000 obtained stacked type ceramic condensers did not have a crack or short [ poor J, and 
its dispersion in capacity was also as good as less than 1%. 

[Effect of the Invention] As mentioned above, since the thermal damage which the support base with which a 
front face consists of the organic substance receives in a vacuum evaporationo process can be controlled 
according to the manufacture approach of the metal membrane concerning this invention, the adhesion force 
between a metal membrane and a support base can be suppressed. Consequently, the good metal membrane of 
detachability can be manufactured on a support base. When the thickness as the whole metal membrane which it 
is going to obtain is 0.5 micrometers or less, especially meaning has such effectiveness. 

[01 14] Therefore, if laminating ceramic electronic parts are manufactured using the metal membrane concerning 
this invention, the good imprint to the ceramic green sheet of a metal membrane can be attained certainly, and 
while being able to shorten the time amount which an imprint takes, the yield of manufacture of laminating 
ceramic electronic parts can be raised. 

[01 1 5] Although it was difficult since especially the thing for which thickness manufactures a stacked type 
ceramic condenser using a metal membrane 0.5 micrometers or less did not have the enough detachability of the 
former and a metal membrane, by applying this invention, it becomes possible and this practical effectiveness is 



size 



OI4.G. , . . . 

[0116] Moreover, according to the manufacture approach of the metal membrane concerning this invention, 
since thickness required for the 1st metal layer by vacuum deposition with a low membrane formation rate is 
thin and it is sufficient for it, it can raise the productivity of the metal membrane made into the purpose. 
[0117] Moreover, as mentioned above, when using a mask in forming the 1st metal layer, since the thickness of 
the 1st metal layer is thin and it is sufficient for it, it can lessen the amount of metals adhering to a mask. 
Therefore, the gap from the curvature of the mask by internal stress produced when a vacuum evaporationo 
metal adheres to a mask, or deformation and an initial dimension can be reduced, and the dimensional accuracy 
of a mask can be maintained good. Moreover, exfoliation of the metal membrane formed on the mask can be 
controlled over a long period of time. Therefore, the cost which can reduce the frequency of washing of a mask 
and exchange, consequently washing and exchange of a mask take, the labor burden which accompanies it. and 
an environmental load can be reduced. 

[0118] Furthermore, according to the manufacture approach of the metal membrane concerning this invention, 
the amount of metals required in order to form the 1 st metal layer comes out only, for a certain reason, the 
catalyst ability to nonelectrolytic plating is excellent, but it has the demerit of being expensive, for example, even 
if it uses noble metals like palladium for formation of the 1 st metal layer, the rise of cost is not caused so much. 
After vapor-depositing the low metal of catalyst ability as 1 st metal layer, this effectiveness is similarly 
demonstrated by permutation plating, when [ of the 1st metal layer ] it deposits the high palladium of catalyst 
ability etc. on a front face at least. 

[01 19] In the manufacture approach of the metal membrane concerning this invention, if temperature T of the 
evaporation source in a vacuum evaporationo process is made 1680K or less or it carries out to 1590K or less 
more preferably, it will become easy to control the thickness of the 1 st metal layer formed in a vacuum 
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evaporationo process, therefore management at a mass-production process will become easy. 
S?K££. in the manufacture approach of the metal membrane concerning .this invention i^™*** 
to reduce the rate that metals other than the metal which needs the th.ckness reduced P^P^ 0 ^^^" 1 
of vacuum evaporationo of the 1 st metal layer formed of a vacuum evaporationo process -n4ftunc less then 
the metal membrane which it is going to obtain occupy, the damage which can raise pr oductivity and a support 
base receives can be reduced, and it is effective also for improvement in detachab.hty. Furthermore, the 
frequency of washing of a mask and exchange is also more reducible. Clinnftrt 
[0121] Moreover, in the manufacture approach of the metal membrane concerning th.s ;nvent.on a support 
oase is cooled while carrying out the vacuum evaporationo process, it can also prevent that a support base ,s 
heated by un-wanting. and in order to acquire the good detachability of a metal membrane, it w.ll become 

[^Mcreover. if the permutation plating process which carries out permutation plating of the front face by 
the matter used as the catalyst of nonelectrolytic plating of the 1 st metal layer at least in front of a 
noneTectrolytic plating process is carried out in the manufacture approach of the metal membrane concerning 
StSSon While the selection range of the metal used since the 1st metal layer is constituted becomes 
possible [ lowering breadth, therefore the temperature T of an evaporation source more ] and can , 
the good metal membrane of detachability with the outstanding repeatability as a result Even .f t lessen^ the 
amount of vacuum evaporationo for forming the 1 st metal layer, it becomes pos Sl ble by depositing the h.gher 
mTer of the catalyst ability to nonelectrolytic plating on the front face of the 1 st metal layer to carry out good 

^Mo^ is used, even if it will not carry out a photolithography and the process of etching for 

example in forming the 1 st metal layer, the metal membrane by which patterning was c ; rrie ^ u 2!^ e e d ° btained 
and the process for obtaining the metal membrane by which patterning was carried out can be s.mplified. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] MMt u nnaL 
["Drawing 1] It is for explaining 1 operation gestalt of the manufacture approach of the metal membrane 
concerning this invention, and the sectional view shows the typical process with wh.ch th.s manufacture 

rSrawinga ItTs'for "explaining the 1 st operation gestalt of the manufacture approach of the laminating : ceramic 
eTe^rontparts concerning this invention, and the sectional view shows the typ.cal process w.th wh.ch th.s 

St^ZSand operation gestalt of the manufacture approach of the .amina.nj .ceramic 
electron i c parts concerning this invention, and the sectional view shows the typ.cal process w.th wh.ch th.s 
manufacture approach is equipped. . 1 

[Drawing 4] It is the graph which shows the result of the vacuum evaporationo conditions of the example 1 

concerning this invention, and detachability. 
[Description of Notations] 
1, 12, 22 Support base 

2 1 st Metal Layer 

3 Mask 

4 2nd Metal Layer 

1 1 21 Metal membrane 

1 3 24 Ceramic green sheet 

14 25 Complex 

1 5 27 A student's layered product 



[Translation done.] 
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[OoTo°] (3) ^*-->^3nfcA««*IBM" 

tc?x**Wr>&ft*«ia. i/<*->»j»««c^* 

WW S£JI)K©JS** 5 0. lumteLhifc*. c© 
fc©. tf»Ute^«l©lMWi#«:J:*^**©S0&* 



#812 0 0 2- 3 7 1 382 
4 

[0011] (4) *1©*WJB©W** , °- 1 * xmti 
±-C*5»fc«>. U~C ©J*** 1 0. 5(im«T©t 

n«a*»*uj:^i-r44. sii©&isJB©ste». & 

HflS£&©2 0%feU: MSfi?*ot«:cfc 
o-C^RS§n?»m2©^ll* 1 . **il2®it5fc©-C 
*0. c©»2©^HH«:@Wt1-^ll*^^ , ' i 
■Sfc*. WloaMJH©*^**^**- ^2©^ 

#yf Ofc:< < 

[00 12] (5) IlOiilB- *2©&WB4J» 

c <t *^>S"C* IS 1 ©ARM©**** 0 • 1 " m 
£Lbi»<. *©fc*>. * 1 

as*^ < fc%/c#>. w««©*i'»' < 95?'> £©« 
^n^m i o^mmKa^xm^ *> t a * h ©±i?*t3 

[0 0 13°] *c-c. c©^©gM{^ iaiufcj;^ 
) ftWH*»»^»*. 3d*»»*>6©««tt 

j(WCi#T*4Ct. mil©^)il©Sfla* s li5^C 

^IHg©S4jg*^te«fcU ! c ©WtAttK J: o t»6*ifc' 
[0 0 14] c©»W©ffe©SW». ±ilbfcJ:V^ 

[0015] 

im«*ii?»T4te«)©*ai c©nw«. 

JH 1 ©ajWB*»fi*f*. »»xat • * 1 Oife'SS-t 
tc M^d?Jst)o#*3lfflO-C. »2©*WJB*®bS^" 

[0016] rac*>*. ijfiiwi»iaK*>^t. m 

WflMWMi©«*T (K) t^»S©Jl*^»ffld 
(nm) <h©M^* 5 . 

d<-2. 08X10-'T 5 +1. 0 1X10-T' - 
1 68T+959 

[0017] JdftUfcXiMW*©*^****"**** 



(4) 



10 



20 



[ooisitfc. 3f.«xe(c*jc>-c. « i <D&m® 

[00 19]*/:- «*»©»*Ttt. 1 6 8 0 KfeTF 
■C*5C4iWff*U». t©tt§£. 168 0KWT©M 
S-C^.#-CtS^IS<tU-C«. '^vJ^A. ft. £. 

«. is. ss. is. ffiie. *F5$a. 
a. -f a, 2-)?Afcu<ttT;us-?A. Sfc 
w:tn6©££* s Ptf6*i£. ofctfo-c. sfii©£Ji 

[ 0 0 2 0 ] J: »)«* u< »*. 3K3a»«>aKT». 1 5 

9 0KWT-C**. C(WW. 1 59 0K«T©iae-C 
8»«:3)MI-C*4&«il/"C». *• iS - ffi 

IS. *F5-)A, #'J>5A. -f *'J-i>AfcU 
<liT^5^-^A. J/diCtlt^flf^i. 

[0 02 1 ] itc. &iBffi©JS#£JMSd **> 4 0 n m 
[0 0 2 2 ] 3d«xe{C*»C>-C. 3Lftmtifift® 

[00231 fife*. SXHtt. »* < »> 

[0 0 2 4] «{WBje>-9*ie©w«:. ffroA 
igja©4>& < t b^ia«r«8«j)i* •» * <omm t & s^n 

[002 51 C©BW*. ±&lstc£ ^tem&H 

S&cJ:^T#6ft;fc£lwaKfcrfi]W6*i£. 
[0026] c<o&mm\t. *?£U<». 

*i<£>. 

[0 02 7] c©#fe<8tt. «St©S)lsnfc-fe7 

[0028] ±Jl8©«JH!5 5 9 ^m^gR D D a<t b-C. ft 
[0 0 2 9] C©5£W«. fI^bfc<};^^Sijt^ 

iss hfc»«**rr zi&mm&Rt ^ ciKJ:it - 
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[0030] C<D^tC^2>ffilH27 5 v tn+tnsLO) 
•j_>^-hi*6&4tt^*f«M-4iai. **** 
•5. 

[003 1] e©»9i«:«*8WH29 5 » ^H^f-SPA© 

&**iMrfi*fwr*x»i:. mzoM&m&m? 
scitc«k-,-c. *ie£. £©« 

IH#*«SijR-r4XSi****«:t*««ib-CC»4. 
[ 0 0 3 2 ] § 6K. C©«W». -BfilyfcJ: 9 ttSM 

£>*i2>. 
[003 3] 

i4*IBBI©«jt*tt*«Wr4fc*©*>©-C**. 
[0034] BW&Ta&JMM:****^**^ 
g-f. 01(1) (c^-TJc^tc. 3W»*l-tK. H£ 

3m«*ffi it, ii <D&mm 2 4^rx-t * . ifis 
*jw»sn*. ^^^^ »*^<«» ^"* iffll>6 

30 [0035] ±Jfi0fcJ®3!»*tTtt 9te»©««t 0 

[0036] 1 »• 

MM* 6«i*3 *x/c 0 . Cti6*W^i^» 
6tt4«lt}|5j«U*t*>©*»6«JaS*ifc9. Xt->U?. 

iHfe t'©M«^i Jitc* W* 1 6 ft t©* 1 

40 6«fiJt3 hfc0T4C t*J"C* 4. 

[00 37] J^fiUfc*««* > 6a4W*. £IBIig*8cfc 
v % -j >? 9 'J - h * 5 6©3tJ#Sf* 1 ©§iJSI14 
i&SJffit-Sfc*©^©'^. C©Bl**^*"**Wlf i 
S£*A^6glM?PJi^-C»l6*i'rc^^ ; S: : «* , J 

e>s«n/c>ft <<!:*> i a* 1 6«fiR-r s c t *- 
so ^i^w^mmn^^m^mm^ic^xh, c© 



10 



(5) 



[003 8] £#gf* 1 ^&t4©7 •< ^Att 

[oo39]^i ©&J8® 2 *j&sw ifeftcawis 

CCfct,»-C. j5B&W©8LKT (K) ttctZ-ttfrikWi®)* 
}ft»ffid (nm) itf. 

d<-2. 08X10--T 1 +1. OIXIO-'T' - 
1 6 8 T + 9 5 9 

[0040] ±©*tt. «ifi-r43i«<c«fc-'r**6n 

J|t«ad<tO^<tt*4. 1 ©«TO*ffi* s ^-« 

ft*£IPIBI©Wllitt*«Hfc Otl*^ 

[004 1 ]**. WMWaUtT** 1 6 8 0 K£i@*- 
it. ±©*fcWfct*l«tt. JI*MId-Clnm 
J; 0 /hS c> C t rtSjftg-C* HR©XS«aM6a* 
ffl^r. c©J:9tellW*=»> hn-^f 4Ct»HB 
■C*4fc«&. JK»*©»rrB: 1 6 8 0KKTC*4C 

<k#t£l*l/<.>. 

[0042] 1 68 0 KWT©«flttr3U»"r*4AWi 
u-ctt. rC-*J*$A. it. 83. is. 

IS. ffilS. *F5*A. tf'J^A, -^>^a. *y<? 
Afeb<t*T*5-f A. *fcBCtiM>H*W6 

ft*. c©j:9«cjws ********** 

iU-Cfflofcd^ fffl©£JIia2tt. ^S^A. 
I*. £. "7>^>- ». *S. «. ». ffii9 - *F5$ 

A*&tea«fo6»<ftfcd>te< i«©*n** t » 

[0043 ] S 6K*5te&«. 35l»»©aKT*J 1 5 
9 0 KfclTTNfcfttf. ±©**K»;-r3MMIW. »** 

^+»-c*-s©-c. sio:s ; &«3-r&-tK:teu-ctt. 



20 



© 1 6 8 0 KJJTF©*§£ * 9 Iff * W»». 
[0044] 1 59 0 K«T"C«»«:3!MI"Ca? 
U-Ctt. M. SS. 18. iS. EM. fcFS^A. *fW 
a> <f>t?$A. *'J?A4>ty<ttT;U5~'5A, ** 

nn2tt. *. is. is. is. bib. #fs^a. 
si e> ja«n/cii>tt < 1 1 1 «©&js «tt* c 4 

[004 5] ^fi©TPSffl«:ol,>-C«. t&arr ax© 
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fctf *K*4 1 (* 1 #BS) *» 6 to* £ <t 9 «c . £.*S© 

igtc*i.>T4^tea-»Srt I iSS*vt»,»sc£*&. — 
«©S2^.^S J &ffl»<»t:3> h o-*US*SMia© 

[0046]**. WMWHUfcTtf 1 1 8 0 K WT"C 

»fld"C4 0nm*iHit6* 1 . £S14*««>. *»o»J: 
9 <t^*£fIIIS*K:te^Ti^M©£JIJ^©£ll*** 
a*te**6T**>K«*. c©W*»JMid *4 0 n m 

[ 0 0 4 7 ] C©<fc 9 tec ft»ttl«Kfe*»* 

mmtbxom i ©^sira 2 ©«£**&-*-**>«:». 

^c©«RWB«bo *xe«c*jt»r3£PI*«tew>*H-caai« 
*©**jsu,». ut*»-»r. x8»*i*»MPi>te#6« 

[0049] 131 (2) tC7fs^«fc^«:. J&1©& 

mm2±K. m&m&iiiz&mbx, ^2©#n®4 

[0 05 0 1 ^2©^H^4«. »6ti**BI*©** 
gp*^Tfe©-c. C©^JS»i* 5 «)H2 7 5 »**^** 

s » 5»«^-SPa«:^S*to©JKR!iXetC*Jl,>-CS7c14f? 
C/a^Kctf©^^. ^2©^H®413:. 

[005 1 ] ffc*. aH-te^ 5 *1S*SB a n a*f#**ifc 
©^^XfKCte^-CSTctt^fflm^jSfflr 4 C <b *5^oJ 
ttftJt^Ktt. ^2©^H)14«. SB. ^'^Atl/ 

[0 05 2] **. ±iBO*a^©3fe)S«C*tb-C<6©^ 



30 



40 



50 



i§4>ffifflo]ft|-C*4. 
[0 05 3] C©»mft?Jft^*XS«:KIL,-C. BUiEL-* 
^l©^HJ12^)jSi-4^* s . jWWB»o*»K» 
U-C+^teft4J«fi64HJoiS^tc«. fll«. m 1 ©#JSIS 
2±tcM^«t>-3^* s S^S3to4. iSMWCJ&CC, K^t 
ftgH&*>BU3te £©s««ffi«ui*if te o r t <fc</». 
[0054] (te^. M^f®©otr^ 



(6) 

9 

nm#>~> #xs©frtc. m 1 ©&jsji 2©4>*t < t *>ai 
->*ia*»su antass^sxa^rr 

[005 5] C ©■»»•> tia"C«. *R«w*>o*iB 
K»TSI^ffi*»-J"*A*©** K * #fl©£HH2 

■ftS7c¥SS^(4©^«:J:^-c^Slt>^^ s " ,i - **** 

jw?ftt>ti&. 

[0 05 6] j)««fife**>O^S©^i L/-C«. Ml'* 

[0057] c ©Htfttf) 0 * isk*j » 4 «8kSJS«: i 
JB 1 ©&H® 2 **)»*- 5 £H cfc 0 • IW kfi7c¥«m{i 
«. ><9j>9A©fl&ec. tctx.it. ^. JR. ai? 

[0 058] C©£ 5 &B&© -> #XS£^J&-r £ C £ 
fciO. »l©ftWB2*«fltT5fc©Ccffll,»6*i4A 
E5©jStRffiB#J£* s, 3, *<Dtcti>. mmm<DUg.T*£ 

[0059] $ fc. » 1 ©&HJ1 2 &$j£f %&IR©M 
MttftWW&KB. *©3R»«*y>tt«.»i. MHfiS& 

±auteJ:5ttll»«>-»*xa*»W" hl *' **** 
«E©<fc 9 1 ©&HS 2 ©*B^*tW 4 

C<fc#-C#-5©-C> Mfl©:£ISJf 2©Si§S ; &4>fr< 0 
jfe«JlWo#xafcM»T-H}'tt«>oS«:JW"C 

[ 0 0 6 0 ] 0 1 ( 1 ) «fc 9«C. 3(K#3S«:*»t» 

am>6ti. -tntci-s-r. si©#n(i2*^- ? ^-- 
>ysti«. ofctfo-r. «RWw«>o#is«:*j«r>r. 

nfc§i5^cc©^»2 ©&is®4 twatr* c t#-e* . 
B«i**&JMi£{*ii'"c©'<*--- :/ * 

[0 06 1 ] ttfc. ^O-i^jTSttiO-Ctt. ±k£1< 

fc. 91 1 ©^jsjs 2 ©jBsHwci ? ? > y-r £ 

212 ©#J£Jf 4 (DMMmx- v 9 >d^T 



#§82 00 2-3 7 1 38 2 
10 

[006 2] oa>oft*<6. is©B3Wkit»9jar 

•C$>«3^^>iS0ilL/^-r4Ci^-C^. 5 Mil 
©£HH 2 *«S ftfcgWC-* *-■=-> *tHSWHf 6 
n-C^ifr&t?**. *©±. US>*h©«fc9K!«&«> 
11181. ^©xartJ^St?*** 1 ^"*?**. 
[0063] &J:©J:9fcOT»&*ifc&IMltt*« fci 
*.t£M-b? 5 9 : ?3>7 r >-!f©lim^a^©^»© 
rt»«ffi©«t5<5t«IB-fe5 5 ? *WHWn a a©l*l*8M*K 

[0 0 6 4] 02 ». CC^WSgP^'^ 

^Hwt©«»#ffi©* 1 ©wt»a*ttWT **:»©*> 

©-CS>4. 

[0 0 6 5] 02 (1)«C«, WSE0fcC©«9iK:<*4 
«H«©Wt*WcJ:-»"C»&**'^*«* 1 

ltt. 02 (l) «:ii<-rJ:9«c. «Mi»l2±K»* 

sft/ctKpj-m^&frti*. 

[0066] &(C. 02 (2) (CTrrTcfc^K:. ^HKl 

i*«9J:5«c. ^*i*i 2±-c-tzt7£ »*yy-> 

5 » 4» y 'J h 1 3 1 4*H¥» 

[006 7] ^CCC. 02 (3) (C^-TJ:5CC. «»©« 

sssns. E2 o) rtt. s^aii^i 4©a 

l©^*©ttM* s *3n-C^4fcSt>. £©«B<£15tt 

o (3) -ct*. J:3±Kffi«T*»&ttl4*6««clWB 
sn-SJ; -5 «:0^S tit: 

[0 06 8 ] */c> 02 (3) KSVTJ:^ ffl^(* 1 
4B, «{C«JB3tiilta^»14±{C«JB3tli*-C© 
8W t?t* . 33* »<* l2KJ:-5t:StT^3 tifctt« t ft 
bfc3t>io-c. fttt^fti 4*«n-r2>etc > 
3t^*#i 2©j*»6^hii 6-c^-rJ:^«:E* ) fcRii - r 
c<b«:J;o-c. «*©»«* l4#EC»KBE*sn. ; & 
©a. 3:}#«<* 1 2 *^EP 1 7 TST «fc 5 KWMt-T * C 
t^SOigStlS. 
40 [ 0 0 6 9 ] ftte> 1 2 **«W*IStt. » 

«^{#i 4 *a)B-rsxg©«r{c^ifi or *>«]:(.». 
[0070] ^©!S)H*i 5*i. fflB-fe^ a vt>=t>T 

>-^4ff4/c8!)©fc©-C$>41i^(C«. WBIgtCteC* 

•c. 5 7 d>yj->'>- h i 3?r/rot:>( : tin) - r5^ 
JSSS 1 l K J: ot#lSl»fc«)(Drtgpii^^ 
e,tl4 «t 9 K. ^HH 1 1 «SIH©ffi«^t>**JtTftto 
tlS. 

[0 0 7 1 ] 4©fBJS<*l 5«. ifi«fcl6tt. A'® 

so 5<c*v hsti. *©». BiiiBxa*«5SL. 



(7) 



11 



10 



20 



i o o 7 2 i -e-L-c. flSfcaoflraflwDflfciH-kfc' « 

**W*J»fiSSft*ci(cJ:oT. gttfraWi* 

3&£3fts. 

[OO7 3]03B. C©»HK**M** s 

*asa©«artf show 2 ©Kai»»*iftw-r sfcftot 
©-c&s. 

[0 07 4] 03 (1) KB. 02 (1) tCTjsUfcb© 
[0 07 51 03 <i) KB. **yT7-f** 

[007 6]C©<1:^. 3tR»*2 2±K«fiSSnfc 
&Hlg2 1 fc<fctf* + 'JT7 ^ *A2 3±-C«3ftfc 
■te? = „ h 2 4 #*ft*ftflmSftfc 

wto «t ^ am jwwxssfcsft** 

[0 07 7 1 *T. 0 3 (2) teTfrf <fc5«:. £HK2 

^WKtKJ:^. &JSIS2 l tt^'^'J 
->S/- h 2 4 &*6ft****2 5 tfWtilW 

[0 0 7 8] J:0tttBK«. £J#®*2 2_hK:ff5f!£3ft 
ftfc-te7 5-;?j"J h 2 4 

£!#»*2 2*^75^i"J ->->- h 2 4^ite 

3p3ft-S. _ 
[0 07 9 1 -XK. 03 (3) tCn^-J^K. »&©« 
^*2 5*«WIT5Ci«Cj:o-C. *<0«JB(*2 7*ff 

ttraiaasasaft*. a*$. 0 3 (3) -cb. 02 

(3) ©Jg£<fcP!«. ^©«®<*2 7O-SI5©^* 1 0^ 
3ft. j:«j±KfflBT*1t*i*2 5*»e»««:f«IB 

3 n * <t ^ (c0^ s ftft, » £ . 

[ 0 0 8 0 ] * fc. 2 5 B. WtCtWB 3 ntcW.^ 

o-C. *g£<*2 5%«IBLfc*. +t'J77^U2 3 
W*» <=>*EP 2 8 r^f <fc 5 tCE^ *R« 1/ . 2 5 

«ai,»«:E«u. *©»c*i»"c. *En2 9-C7*-rJ:5 

(C, * + iJT7^*A23*lttW*«:i*lt»)ai/' 
-C £©SHi* 2 7AM'PS{3ft*. 
[008 1]&*>. +t!>77-»*A2 3t«im 
SB, »««rf*2 5*1WB'r4Xe©«K***l'' ctJ: 

[0 082] COJ:^ICl/t»6hfc40l»*2 7 
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ra* i-s ft. wa*J:c«s«n:afcttSft«k 

ft*. 

[ 0 0 8 3 ] afc. C<WMU«. 5 ?*3>r 

[ 0 0 8 4 ] C 0»WK «t 5»»«r«6®^ 

[0 08 5] 

fl«JS«*iJ:Cflt««**ft*ft*W^- *©»«*tr 
a-^/c. 

[00861 1. i*m ~ 1 8 (SliiiW 

fc. 5 vjravf^ofcACrtWWi 

itt4<*Sra$&tcHD»*l»*fc. »*0. lmm©X 

[0087] ( 2 ) ±.&?mmfo<DMmmwm2 tin 
HK. ±iayf ^x^ststi, *u© r««iB» 
kj Kwi/fcftafltKBBesftt^***^ 0 ^*^ 

a**&. ai© rs£3£s©JS#&»8J «cw3ftfc*w 

^£^5uU7**©PJPS!»t^«0-c. Un©£JSJS 

[0 08 8] (SJXIC.IHOWy'JAttJK 
r*0j iEttSftfct0sHc-3«.»"CB. ±1B»1©&W 

ffitc 3 0 ffflfltttt U . ESStBUZIC J: 0 . * 1 ©&HJ1 © 

[0 08 9] (4) ^C, **mt«ll* 

MTtm 1 1 zmnw =-*>r)\>-*<j «> ■» * 
•«-rsc<kccj:- 3 r < ^2©^H)f4fiX)Sufc. c©«s 

o f»m ei5 0#Hiufc. c ©<fc 9 . ««B#ra * 

«it*ci«c*o-c. ^ISlS^f*©^* 1 . <Wa0- 5 
u m <i & £ <fc 5 K 3 > h 0 -Jl' Uc 
[0090] ( 5 ) ^IC S/'J 3 - >3fi«a«*«*l«S 

*tfttofe. SSSft*:*^ 5 » *$ r y->f- Hi. 
\>s.trt**-fr*lEJ*»t**"4 >^%$^<>©-C 

so asa5«:*t o-c i o gasn©^- h a 1 1 e aagp©~> 



30 



40 



(8) 



13 



-hBi©2a*I£ffl:§:Uc. CC-C. GMWCtttZ 

[009 1 1 C*l6 2WIOV-hA*lJ:tFB©»<r^ 
[0 09 2 1 2. i#f419~2 6 (tt«W) 

( i ) im i ~ 1 8 <Dm&tmm<D3&f&&**v * 
[0093] < 2 > h%zmm&v®.3mvBf$,2fttt 

Htc. JbE>**"?* ******* & 1<D r ^® a 
g j kith S n/c&SKKs&S 5 ftfcJIW6»#»ti 3 *ifc 
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[0 09 4] (3) «1© r;<9!?-JA«J © 

[0 09 5] (4) WB1~1 8©Mte£H*® 

[0 09 6] (5) 8©fc££l51«© 

[0 09 7] 
1*1 ] 



10 




[ o o 9 8 ] * l K*n,»r. *ftofc*>© 
[0 0 9 9] anc^-r-fc^tc. 8(Cin 

K^ife-to^an o 0%-cttfc^a*. cn». 

©Jl*« 6 K «fc -5. <b©t?& £ . 
[0100] W. tt«W«:«4tt*4 1 9 - 2 6 K <fctt 

[0101] JJ[±©i*t4l~2 6(CO^-C> SMttt (-> 



[0102] S4(C*i^t, M(»tt*Jft». "Ttttoftfc 
^**i9 9 . 9 %Jjl±©*>© (WWW 1-18) «eol» 
r« roj S^tgbt. M«M«F+». 

9 9-9 %*lt©fc© («» 1 9 ~ 2 6 ) «: 

[oio3)04Kfcu-c, roj ##*rf 
rxj ifiamrzmtzm-rz*^ 

50 #&&<t. 



(9) 



15 



d = -2. 08X10"T' +1. 01X10-T' - 
1 6 8 T "i" 9 5 9 

d<-2. 08X10-T' +1. 0 1X10-T' - 
1 68T~fr*959 

©s-c^fc s n^tt»t <t 9 tcrntf «t t» c t tn 

[O 1 O 43 

[HUM 2 1 C<0W»W2T?«. *»WlK*tf*rtf4 10 

[01051 1 w»i^i* l ' fc - * 

- 1- a«ck»7 Kffi^miftWE^s c tec j: o-c 

#6h^75'^'J' I- iSWKi* & * * 

i o o ^BiBWJrta**^***^^ 

V»5 0 0 um©-b7 5 »*df y->f- HPfcfc** 
i^ffill, frS©^** v h Ofcfft. 1 1 0 0-CCD 

[0107] c©<fc^«:U-Cife.n/cl 000i©SI 
h *&#ft < . *fc. «*©« 4> 1 XBrt t A» 

[0108] 30 
[JERN3] C0OWH«3t?». #«Mf2 

L/C. „ 

[01091 *r. lllltM 1 K*WS«tt7Kll*» 
[0 1 101XK. £J*Ml£-te5 3 9*i"J->S'-^ 

t * & ft * i o o . sisiRtfrtsirase i ft 40 

©■fe* 5 y 9if t- t****ft©8Wt**» 

[0111] -Xtc. ^©fllJBt*©!**^^* 1 * 451 ™ 1 
ffiCC. Jl*50 0um©-b^5 ? y->J/-b*J* 
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